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Outline
• Introduction and Motivation

• The  “Dead-Cone” Exposure in QCD

• The Splitting Angular in D meson tagged Jets in A+A

• “Dead-Cone” of Jet Quenching in A+A

• Outlook
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Flavor and mass dependence in medium 
induced Energy loss 
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Sa Wang WD et al 2021 Chinese Phys. C



b-jets vs inclusive jets in Pb+Pb collisions 
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WD,  Sa Wang, Shan-Liang Zhang, Ben-
Wei Zhang and Enke Wang CPC (2020)



Theoretical Definition of Dead-Cone
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Gluon radiation , with  dead-cone 
Angle 𝜃𝜃 = 𝑚𝑚/𝐸𝐸

bremsstrahlung radiation spectrum off 
a light quark in vacuum:

radiated gluon spectrum off a heavy 
quark in vacuum:
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In Medium:



Dead-cone emerged in the parton shower
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Capturing the parton shower
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Heavy-flavour jets to isolate c->cg splittings
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Reconstructed splitting kinematics

2022/08/09
中国物理学会高能物理分会第十一届全国会员代表大会暨

学术年会 8



Uncovering the QCD dead cone
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Jet energy loss in QCD Medium
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• SHELL Model used
（Cross checked）

• Jet-medium interaction

• Reconstructed Jets Using 
Jet-finding algorithms

Collisional Energy Losses

Radiative Energy Losses ：Multiple Gluon Emission



Direct observation of Dead-Cone in p+p
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Dead-Cone exposure in A+A
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The splitting structures in A+A : I 
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The splitting structures in A+A: II
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Comparison of < 𝜽𝜽 >
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Normalized To Number Of Jet Normalized To Number Of Splitting



Conclusion
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1. The Direct Observation of the in-medium Dead-Cone Effect still can be suggested.

2. Dead-cone effect will leading the survived splitting-angle of heavy flavor initiated splitting 
distributed at a larger angle; however, the possibility of such emission will be suppressed.

3. The collisional energy loss mechanism will not compromise such observation.



Thanks for your Attention!
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